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> . ■ _^ . , SUMMARY 

Problem' ^ ^ . ^ • ^ ^ ' 



Preparation of lesson materials for t:omputer^based' instruction' \ . 
is a time-consuming task req^uring spec^^^: jkills* * Authors mst , 
usually develop the lesson roatf&TH^sy <fe^^^p^ft x>verall ^tra):egy> 
~r^^ vBlup ^ e^yt feeyla- for mast^ of InSividuaTleFsou segments, etc; 
Orvje Jway to reduce :this^ workload and'inkke lesson% preparation less 
costly and time-consumirig WaLd be to develop authoring aids, such as^ 
' an instruction^ strategy whiclT'could be applied universally,, ^ irrespective 
9f subject matter. This strategy mightShen be preprogrammed and packaged 
as a "driver" ava ilable for general us^> The driver wou ld ptovid e thg . . 
branching, routing and record-keeping functions *necessary"t^o~le1ggon — 
- preBen Lat ion > ^^^tfaors- ^E^SI. lessons could* then cdrlc'eftrea»=Dn3p2^^ 
tion of content compatible with the nature of the driver. 

Objectives ' , * . - ' 

^ > • * ' . ^ 

' The objectives of this research were to develop a technique to facilitate 
creating computer-based instruction ' (CBI) with a minimum of effort on the 
parf of thp author/coder, and^ to investigate the feasibility of r 
for this purpose, using a structure which puts. control of lesson stra- 
. tejgy into the-hands of Xhe student learner, J 

Approach^ ^^ . - 

• ^^T^^Tesg^ial -aspects of a learner control lesson^^ere seen to be 
' ' apropos- to development of a driver* Tke breakdown\of content into 
^ ^ules, examples, and. practice problems for each objective, with provisions 
for student sfelectidn of the ba§ia of type of content, yelieves the author 
of strategy selection* A model using' this format was developed fo'r use 
bn^the PLATO IV system* The utility ^of the model was then tested by pre- 
paring instruction in two different application areftsr use of a multimeter 
to measure .resistance and current flow, and recipe conversion for mess 
• management specialists. These" lessons were 'then tested u^ing students 
for whom these materials were essential parts of thelxschool instruction* 

fhei^ "p^rf ormi^ce' waFl)Sbef^el^^ mS^om^TeS^l:h&^^ 

their regular mod^ of instruction.'^ ^ . \ 

Re sults , . - \ . \ 

" ^ ^ y . ■ ' 

. The- utility of the model was demonstrated by ha;vii\g authors prepare 
lessons which made considerable demands on the model structure/ Two 
of the authors so involved had minimal exposure to the^devel>pment of 
the model and to authoring on. the PLATO IV system. ^Studerftryusing 
these Instructional lessond were compared to thtajse using the;Lr regular 
modes of instruction.' Their test performarice-^djBd not dif|ef signi- ^ 
ficantlyi Moreover, the students using the lepje^er^^pntfol mode*of • 
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instructioft appeared to be hi^ly motivated *and generaly enthusiastic . 
about their experience. In the case where Qomputernrbased instruction 
was compared to classroom instruction they experienced a very consider- 
able savings in training time.' 

The time required to develop the lessons for mess manAgi^ment ''^ , ^ 
specialists were found to be signifi'cantly less per hour of in- 
struction time than the time re^jxiired by other authors prepar- - 
ing CBI lessons of con5)arable difficulty., - ^. 

Conclusions ^ 

This project demonstrated .that tne use ot an auttiormg aid can indeed" 
~ -save Time over other methods of lesson p^paration tfe*^uCli<^r ot. 

computer-based instruction. The v^e of a "universal" driver to control 

lesson strategy eliminated a majfor part of the .task of lesson prepara- 
. tion, offering a signifitant savings in both author training and lesson 

preparation time. 
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.Preparation of Tesson materials tot computer-based iristru'ction (CBI) * ^ 
* is ci* -time-consuming l:ask requiring 'speciai; skills. Several elements are 
- involved. Authors must decide on^a lesson strategy, prepare the subiect 
material to fit ithe. strategy, develop mastery criteria,. develop the , 
coding, debug tHe lesson from both a, strategy and content -&t#dpoiht, try 
it out on students, and finally revise the strategy and content based on • . 
experience with the lesson. Ohe way to reduce this workload and make lesson 
^ preparation less \costly. and, time-consuming^would be to develop authoring aids-, 
such ak an instructional strategy which could be applied univ ersally, ir- 
respective of subject matter. This strategy might then be preprogrammed and 
packaged as a "driWer" available for general nise;~'ffi^ -driver would-pSJa^^ 
the branching, routirfg, and record-keeping functions necessary to lesson . 
presentation. Authors of CBI lessons could, then concentrate 'on" prep^aration 
■ of content compatible -with: the nature of the -driver.- • , . \ ' • 

Objective • \ ' . " - > > ~ ' 

. Learner control, Wch puta lesson s-trategy in. the^^aads of the student, . ■ 
■ is particularly apropok to the development of a driver and is_^pf intense 
■interest as a method oA.inst;ruction. The major requirement of the driver 
^ is to be responsible- to the student's choices. The student must §elec£ his ^ • 
own instructional path" o\ strate^ and decide when he has achieved mastery. 
The author's, responsibility becomes one of preparing adequately instructive 
content in a* farm. compatible wi^h the driver function. . 

The objectives -of this tesear'ch, th6n ,Vere to develop a technique to 
facilitate creating cbmpute^based instruction (CBI) with a minta^. o J ef fort 
on the part of the author/ coder, -ai^fi- to investig,^t:e -the -feasibility of using 
a structure whi_ch_puts_co)ritro^o£--lessQirrtrategy into the hands of the, student • 
leamerr ' \ ■ 

.- Background ' , • ' . 

The hypothesis that' letters should, be given control of lesson strategy 
" • traces its origins ^c* experiments conducted by llager and his associates in • ^ 
the early 19eOs (Mager, 1961; Mager & McCann, 19-61; Mager & Clark, 1963). ■ 
• Their findings indicated that students given, complete control of lesson 
.strategy -not only had a better learning experience but also completed train- 
ing in a shorter time -than students whose learning was controlled by teachers. 
At about -the same time*,- Evans, Glaser, and Homme (1960) presented researchers 
Lth a conundrum which remains unsolved at this. writing: What should be ^ 
isented first, rules or /examples? 'g, . • — ' * • 1 



v- J. 

cWe' (1970) proposed that lesson materials.be presented according to 
rather tlgid hierarchical constructs. His theorems- require that aut^Jjors 
apalyze ^ relationships of the lesson objectives, asking -themselves what 

•7 , . ^ 
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the reamer mxst know in order tp-^aghieve ^his new task gi-ven instruction 
only. Further, his theorems j^\±re materials within objectives, to be / 
presented 'SO that the student can first make associatfions, then discrimina- 
■ tions, and finally recognize the rule(s) governing the" construct being ' ' 
presented. Gagne^ /agrees with other autl)6ys (e.g., Stolurow, 1955) that- 
lesson materials sHould be adaptiye; that is, they should r^ove to the 
next logical step as/'soon as the learner has demonstrated maiS^tery. How- 
ever, such ' advances wbuld presumably be controlled ^by the author on the 
• basis of criterion testing rather than by the student. . * 

One point that Gagne^ ^pakes. quijte strongly Is. that leami^ig depends u^on 
events in the learner's external environment. Since these eyent-s cannot \ 
necessa rily be controlled b y either the stu d ent or the t eachet, the quest^n 
that arises is whether the student whS" experiences them or the teachej;^ wh^4 
i>re8umes^them-is^3etter able to' ^sess them. ^ - * ~ 'r^^:^: 

Perhaps ,the most persuasive literature ^)n the feubject of learner ^contro 
''is that prepared by Merrill and, his associates Oferrlll, 1973i Merrill & 
Boutwell, 1973).^ Merrill .(1973) stated that strategy and content are \ 
/indfependent^ at, least to the extent tKat what Is to be. taught l^s indepen- 
dent of- how 'it' is 'to be taught. If, then, one were to provide a .standard-^ , 
ized 'strategy' or strategies which would have wide, 'perhaps universal 
application, the task of the individual Author could be reduced to de- 
veloping, encoding, debugging, and revising tcontient only, a considerable t 
saving over the full task* One such strategy is offered by Merrill. 
Giving control of lesson strategy to the student Is an instructional device 
which relieves the author of concern . for strategy^ and permits development 
of a lesspn 'model in which tfie author's sole concern is in developing 
the appropriate content. ' , / * * 

- - ' : ' ' * • 

p • • ^ ^ ' > 

The Merrill papers were based largely on theoretical constructs, which 
formed the theoretical basis for the development of the Time-Shared Inter-, 
active Computer Controlled Instructional Television (TIC'CIT) system. This 
s^rstem is being used operationally at t^rthem Virginia Community College, 

^^*hoenlx^JlMior Qo^ege, North Island, Naval -^Air Station at ^anr Diego^ and ^ 

'Brigham Youn^JSilversity. , ^ 

• , V ^ ' \ . ; ^ ' , ; ' . ■ " « - ; 

. In a comprehensive revJL6w of previ-bus research on learner control, Judd, 
O'Neil, and Spelt (1974) .raised,,serious questions about- the methods used 
and the influence of uncontrolled variables.'!' They stated further that l,eam^r 
control can mean very) different things to different people. Even the TICCIT 
system puts many^ restrictionrs on the learner, such as prerequis'ite lesson 
objectives and prerequisite crjtei^ia ifbr content selection. HoweVer, £n 
spite of their objections, there appears to be a wealth of research indicat- 
ing some advantage for learner control at least from a motivational, If not 
a performance, standpoint. . * 

Research on learner control originated .at the NaVal Personnel and Training, 
Research* Laboratory .(NPTRi), San Diego in the early 19608. (NPTRL and the . ' 
Naval* Personnel Researcn and Development Laboratory, Washington, wet e merged 



in 1973 to form the li^iyy Personnel Research Development . Center) • * 
Initial efforts were drrected at adaptive as opposed to linear programmii^g^ 
but adaptive only tor thie^extent tl^at students werg branched past linearly 
progranmed materials as sobin' as . they demonstrated mastery. Later research 
(Slough, Ellis, & Laljey, 1972; ilurlock, 1972; McCann, Lahey, & Hurlock, 
1973) gave students more control, reflecting increased awaif^ness of the 
advantage of student participation in selection of material's, 

- i. 
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PROCEDURE 

Late in 1973, a beginning was made on a learner control model along 
lines largely consistent with Merrill ^s propositions. The following 
^ prescriptions were adhered to in developing this model: 



, 1. The 

'selects the 



student should hav,e. complete control of the ^order in which he 
(ess Qn/ segments or objectives. 



2. Having selected an objective to stu^y, the 'student should have 
complete^ freedom of choice of type of ^content (i.e., rules, examples, and 
practice problems) for that objective. 

•35 

-3. Having selected a type of content, the ^tudent should have complete 



freedom-of choice as to the level of diff,iculty (easy, medium, or hard) of 
the; materials presented. 

A. The 'final lesson segment, the lesson quiz, should be available as 
an, opt ion. That is, the student should be able to take it at any time, 
omit it' if he choosfes, or repeat it if desired.. 

••a" skeleton strategy (driver^ and content sections were developed for" 
delivering lessons on the PLATO IV System. This system, an interactive, 
•general-purpose system as described by Bitzer & Johnfeon (1971), is flexible 
and fairly easily programmed, offering authors the opportunity to create 
materials with few prerequisite constraints. A photo of a PLATO IV terminal 
is presented as Figure 1. Using a dummy lesson, the paradigm was examined 
for its' utility and feasibility. - * . 
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Results ' i 



0 

The original model 'clearly indicated that preparing septate stratf^gy 
' and content sections for a CBI lesson was feasible for the ^LATO IV, Sy^ltem* 
The strategy section, wis reasonably economical,, in terms of toth the amount 
of comjvuter storage required and th^ rapid, cogent response fco learner selec- 
tion of cohtent* ^ * , » ^ zJ^ * 

Dur;lng 19.7*4, the model was used to prepjire lesson^^iTTwo *fielc}s: 
using a multimeter to measure electrical resistance and current flow, and 
" (2) using the mathematics of converting standardized Navy recipes toyilly " ^ 
messes of widely different sizes* The multimeter lessons became the primary 

, development vehicle and exposed several weaknesses in the original model 
which required chan ges in the driver -and content formats* The recipe conversion 

—lessons, which were developed later by authors who had had no previous 
experieijce with the model, also exposed some ^ we aknesses * Thus', during the 
course of lesson development, the model unden-xent significant* changes, although 
the basic paradigm remained the same. 

* Initial tryouts^indicated that students did not appreciate or understand 
the options available. Thus, revis^.ons were made to the introduction and to 
the form of the presentations used.* Even during the* research effort which 
followed, when many -students (74' multimeter * students, 40 recipe conversion 
students) were using the lessons, some shortcomings in the driver were evident 
and minor adjustments were required. However, results of these efforts, as^ , 
reported by Lahey, Crawfor,d, & Hurlock, 1975; and Fredericks, & Hoover-Rice, 
in pre.ss, indicate that authors are able to develop meaningful lesson, materials 
in the form required by the model. Further,, for both types of subject matter, 
learner control of lesson ^trate^ proved to be an effective mode of computer- 
based instruction. . ' 

. In the multimeter study, there was.no significant difference in performance 
on laboratory t«sts and module examinations between students taking the ttmlti- 
meter lessons via CBI and others using regular individualized, instruction 
tecliniques. The CBI students took longer to finish the modules than the • 
regular students, partly because of the time required to get acquainted with 
the new training mode, and partly du^ to .Increased opportunity for (simulated) _ 

■"■ : . t 

In the recipe conversion study, experimental (CBI) students with 4 hours 
of Ins^truction stored as well on final examinations as controls who received 
28 hours of ' classroom instrtjSkion. This represented^ highly significant 
savings in training £ime. rtr is also^important to 'note that this test 
population included a large proportion of belo^^ average ^iptitudje trainees. As 
to the author requirements for lesson^ preparation, Fredericks and HdOver-Rice ^ 
/'were able to prepare their lesson raat.etials with a Ti\inimum of glwLdance from . — f 
\the model developers, and to complete their lesson materials in less time 
^than was required by authors using more conventional techniques (77 hours 
per hour of instruction as* opposed to* 315 hours per-4iour); 

'{■.'■' -.12 ; ■ •■ . 
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The fipal version of the nxidel, whiph vas' developed upon the conclusion 
of these* research efforts in January of ^1975, is described in the fpllowing 
/ section. * * . 
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' ^__LE^ER. CONTROL MODEL 
" Basic Preialses *\ 

The major premise usedf in developin g^ th e learner control model was 
that lesson content and lesson strategy are independent functionsf so that 
a commph instructional' strategy can be used to present CBI lesson xES^terlais 
for a wide, perhapd limitless, variety of subject matters. This common 
instructional strategy, "which would Include all control and record-kefeping 
functions, would allow tlie author to concentrate on the development of * 
instructional /content*., " ' • - ' 

Minor premises were; ' : 

1. Once the lesson content had been prepared, encoding the lesson ^ 
should not require intimate knowledge of the^ computer language but only 
the' basic ability to\edit cdde, in this instance tW TIJTOR language, 

2. Authors using the model for development of their own. lessons should 
learn the operations required (excepting, of coui^e, how to edit-^he TUTOR 
language) from content within the model rather than having to loofe to an 
external source. . - . - 

Format * / - . ' ' ' " * • 

The strategy section of the lesson-Is segregated within three blocks 
Qf the model, which axe' identified as the "driver, ^ All units essential 1 
to controlling lesson strategies are contaljied in these three blocks, in- ^ 
eluding^ those for the bjasic .branching arid record-keeping functions, and for 
accessing urfits of the content section. To accoii5>lish this latter function, 
th^ basic units within the content sectipn have' specified labels. 

Lesson materials cqnsist^of three typ^s of content (rules, examples, t and 
practice problems) at three levels of difficulty (easy, medium, and hard); 
see- Figure 2. The medium level of diffidulty is aimed at the "average" 
student; easy, at those" having trouble with mediiim le^vel materials; an4 hard 
at those ready for an approach involving the use of technical terms. The 
hard' llfevel is frequently omitted'. ^ . * " , ^ 

The model format callsVfor rules to be. subsiiin^d within single ♦units 
for each level of difficulty.. Thus, Unit ."ezru'| contains ^the easy-to-read 
rules; Unit "medru," the medium rules; and Un±t'"hdru," tfte rules involving 
technical^ terms. - Oii .the other hand, because' eaclr^xample set may include • 
many examples^, exa'raples for each level of difficulty are subsumed within 
^a. single unit. Thus, the easy examples' for Obj^^ectiye 1 are subswned " 
within Unit "ezini,"; To^dium examples, within Unit "ini,".; and hard examples 
within Unit "hdinl." : ' " 



An introductipn used to indoctrinate students occupies the initial 
blocks of the model lesson. It tells the student what to expect and how^ 
to ufee the model and is as instructive to new authors as it is to students. 
In 4nstructional lessons, the introduction should not be physically located 
in 'the author *s base» lesson. It will usually be put elsewhere, followed^ ^ 
by a Jumpout to the base lesson ♦ » . , • • 

The last part of the nodel contains special units used to demonsttate 
special features and to display the paths students take through their lessons. 
Most lessons will be similarly constructed, in that author's w;tll add special 
units to provide graphics and o£her illustrative presentations to supplement 
the text contained in the basic content units, and to ^ee what students 
" actually do in using their lessons.* . \ 

Functional Characteristics ^ 

, . Access to Content ^ ■ • 

Access to content is c6ntrolled by two key -units which direct the 
.student's responses and accept his chtficeof materials. One ynit lets him 
choose an objective f rom .arf index of the subject matter, (Figure 3) the 
second shows whl^h key .to press for the' various types of content. 

The student accesses' the various types o£ content via touch panel or ' - 
keypress. A table .o£ key functij^ns (presented at the bottom of the plasma-/ 
screen) ia displaced at all times except when the studeni: is referring to 
wj-he index.page or an^t^ing a problem. As shown -in Figure 4, it offers 
k'the student his choiceyfcf rule, example, or^eraeXice; easy, medium, or hard 
^versions of each; and ^ielps and superhelps.' The ^tydent can either press 
the key indicated "(see keyboard. Figure 5), orv- touch the block on the Screen 
with identifies t^he key function. Both' opt ions\ are available at all t^es 
during the lesson. ^ » / * - . A 

^ ' V ^ 

Selection of Type of Coiitent and Iev.el of Ditficulty 
* ' ^ ^' ^ ~ ^ . , . 

Asfer the student has selected the subject he*wants to study from the 
index page, he is'branched t^ an expanded statement of the learning objective 
When projierl^ worded, the statemBnt 'is a behavioral description of what he 
will be able to do upon completing ,the study of that lesson segment. From « 
the objective "page," the student chooses, a content! category; i^^., rule, 
example, or practice (see Figure 6). Upon selecting the desired categorx^ of 
- content, the student is presented with an item at the medium-j^vel of dif- 
ficulty. . He can then cKange the level of diff iculty> to easy or hard or back 
to medium as he desites. • • . " 



Access of Special Units ^ > ' ' 

Special units are used to e^and the capabilities of the model. 
-•Whereas the basic content units have - specified labels and a -^wrltec- 

forinat, special units may have any format and label the author desires. 

The branching, commands required to access special mlts are placed within 
'content units. The driver handles their accession by accessing the*content 

unit. Using special units, authors conversant with TUTOR "coding can create 

lessons to fit almost any' instructipnal requirement. 

' Instance Sequencing ' 

Since examples and practice problems differ only as to their expository/ 
inquisitory nature, the facts pertaining to a. particular instance may often 
be used^in either form. The laodel therefore calls for a file of instances 
to. serve both as examples and practice problems.* Access to indiviciual 
instances ±8 controlled by ladexing a counter. All files recycle (return 
to 'the first instance) after presenting the last instance. 

Answer Processing " , . ^ ^ 

A five-part, moltlple-choice format has beea chosen as a st^dard format 
for practice problems. In keeping with the\rest of the model V it: uses a 
-wrltec- command to present the imiltiple-cholce response alternatives. ^ Units 
in the driver scramble the presentation of alternatives jjrepare^ by the author 
so that the correct answer, inserted as^the first alterative "by thQ author, 
may appear on the screen in* any qne-of*five alternative positions. The 
driver units identify the* correct answer, so that approprdatfe f^dback can 
be. given tp the student when he responds. In the standard format, .!Eeedb^cfc 
consis^ts of either, "No. Try again.," or, "Very goodi" - ' ^ 

. Authors who wish to use other than the five-part ,^ multiple-choice format 
siibfiTtitute their own special units for the standard unltSi\ figure 7 shows 
a cdnstructed response practice problem used the ^multimeter lesspn^ with 
appropriate feedback for the^responfee indicated.- , - / \^ ' ' 

. ^ - . . ^. ' - r : 

. Overwrites ' ' ' ^ ^. 

. ~^ ' " ■ ■ : ■ \ ^-i 

Screen locations have been dedicated to alleviatje th»io:o.blem tff ' oyer- , 
writes. As for other portions of the mod^l, authors Who ;a/e Willitig to 
make their, own provisions to prevent overwrites can mp,dify the space pro^ 
'visi;ons to fit- their materials. . Such modiflcatlbns need not affect the , 
^driver functions. ' ' ^ ^ ; - . ^ ' ' 



DISCUSSION 



The ^constructs used to develop the model are .derived from the premises . 
stated by Merri^ll (1973). ^The model is designed for developing lessons 
in which learner control of lesson strategy is accepted as an advantageous 
mode of instruction for both the learner and the author .of the instructional 
lesson. Individuals desiring to develop, leanij^r control lessons on the 
PLATO IV system may copy the model into their own lesson spaces and then 
insert their own lesson materials. . / 

. The paradigm used, to develop this particular model has much in common 
.with that being used to develop lessons for the TICCIT system. Since the 
model is .not hardware limited, it coulid have been developed for the IBM 
1500 system as easily as for the PLATO IV system.' Further, it doesn^t 
depend heavily on system configuration or software. Thus, the basic lesson, 
structure could easily be applied on any number of hardware systems. 

J.es^d^"leatner", the learner control model, makes no special demknds 
on ttti^apabilities of the PLATO IV system. It uses tlie hardware and soft- 
^sfSxe .capabilities available. The courseware which makes .up a learner control 
i; lesson requires no special expertise. However, PLATO users familiar 
\. with the problems of ^equate extended coxe storage may ^counter one 

problem: -The driver « Cthree blocks) must be attached to all parts of ^ ^ : 
the lesson, ^so that, lessons requiring several lesson spaces may rexiuixe 
extr^ extended core storage. There are no data with which to evaiuate^ 
^the net effect. It may be less or greater than lessons not using learner 
control, but the problem is wprth, mentioniflg. On systems where the driver 
^ could, be developed as a subroutine, the problem would not exist. - " • ^ 

* \ . - • ' 

'\ W development. of rules, "exampXes/f and practice prob 

coatrol lessons will be a function of the type of material being presented. 
, Some- lesson ma*^rials will require ~ little more than text*. ^d". hence, a 
minimal departure from the basig lesson, format.'. Other^ will require ftore. - 
The flexibility to accommodate diverse materials is very laich-.a part of 
the "learnerV coiicept./ Nothing in t^.e dfiyer or content ; sections of.; the model 
preclu4es the developinent of 'extremea,y. sophisticated displays, constructed- 
■ response problems, ;^r ot^ei^. complex ins tructidnal iDodes. Wiat an author - 
does is. entirely up^o him. ' Sqme indication .of the .£lexiBda.ity of the mpdel i? > 
' set forth in the lesson "it^iBlf in the f orin .of '•Stmld-ih'^.c'bnt^t. Addition&l 
data may be obtained by examining one of the multimeter Vr' reclfie-^Wversi^®.;^^ 
lessons developed for tjle PUTO IV system.. Both the imiltiine.te.^ and 
' ■ conversion iXsatoxa depended on graphics for .cbnfent prefent:^tic>n,;part.icularly^; ; 
.the foi^t.,' l^elQping fhese materials was ..a. good &tep beypn.4 s:^ly r^plac-r . - ^ 
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CONCLUSIONS AND RECOMMENDATIONS 

. ; ; ^ 

On the basis of NAVPERSRANDCEN experience with the multimeter and - 
recipe conversion lessons ^ this^ model is recommended as a way to create 
CBI lessons. It s^tould not only reduce CBI development time and. provide 
meaningful instruction to students, but also 'play is ome part in bringing 
« the economics of CBI lesson development within reasonable )bound^. The 
,two advantages of . the model are that it (1) provides a vehicle for learner 
control of lesson strategies and (2) frees the autjhoiTs of the necessity 
for strategy development and testing. There are ijio decision points to be 
considered, no mastery criteria to be developed, ' These become the 
responsibility of the studept, and interestingly, enough, he usually makes 
rational if not optimal decisions, , 

Although the concBpts of developing CBI lessons in which the -strategy 
and content sections are completely independent providing learner 
control both have been successfully demonstrated, a 'need for additional 
research is indicated, ^ NAVPERSRANDCEN currently^ is" using the multimeter 
lessons as a vehicle for evali^ating the effectiveness of learner control. 
The learner control mode* will be compared to, programmed control by .sub- 
stituting, a normative programmed driver for the learner control driver in 
one set of m'ultimeter lesson materials^ At the same time, another- comparison 
will test the effect of telling the student what he should do yia an "advisor 
which uses the same normative driver used for programmed contrbl asf^ a* cueing 
4evice, -the "advisor" will not affect the student |s freedom to do what he 
, wants, - ' " ^ " * * ^ 
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